Abstract-Regulations curbing the entry of large retail stores have been introduced in many countries to protect independent retailers. Analyzing a planning reform launched in the United Kingdom in the 1990s, I show that independent retailers were actually harmed by the creation of entry barriers against large stores. This is because the entry barriers created the incentive for large retail chains to invest in smaller and more centrally located formats, which competed more directly with independents and accelerated their decline. Overall, these findings suggest that restricting the entry of large stores may exert negative competitive effects on independent retailers.
1
In recent years, entry regulations have been severely criticized for their possible effects on the efficiency of the retail sector. Constraining the entry of big boxes, it has been argued, could reduce economies of scale and slow the introduction of IT innovations complementary with large surfaces (Basker, Klimek, & Pham 2010; Holmes, 2001; McKinsey Global Institute, 1998; Schivardi & Viviano, 2011) . Furthermore, entry regulations could also hinder the reallocation of resources and employment between and within firms, which appear to be a major driver of productivity growth in the retail sector. 2 In spite of the wide interest generated by this debate, relatively little empirical evidence exists on the actual cost and benefits associated with planning regulations. In particular, the idea that restricting the entry of large retail stores can effectively change the nature of retail competition in favor of independent stores has received limited empirical investigation.
3 This is primarily dictated by the institutional nature of planning policies, which tend to show very little variation within countries and over time, and are thus often indistinguishable from other country characteristics.
In this paper, I analyze the effects of planning regulations on independent retailers in the United Kingdom exploiting a recent reform that induced significant heterogeneity in the entry constraints faced by large retail stores both over time and across geographies. The reform was introduced in 1996 with the explicit aim of protecting ''town center vitality'' from the alleged draining effects of large out-of-town retail stores. The new planning guidelines raised the entry constraints on stores in edge-of-center or out-of-center locations not already included in local development plans and on all retail developments above 2,500 square meters. Crucially, the implementation of the new planning rules was left to the judgment of local authorities, the lowest level of local government in the United Kingdom. This setting generated a great deal of heterogeneity in the restrictiveness of planning policy over time and across geographies, thus offering the unique opportunity to study the impact of the new entry restrictions within a single country.
Using detailed planning data across 303 English local authorities between 1993 and 2003, I show that the reform coincided with a significant decline in retail planning grants over time and substantial heterogeneity in the number of grants across local authorities. While variation in grants can be partly traced back to observable differences in demand across local authorities, it also appears to vary according to local political factors. In particular, local authorities with a greater fraction of Conservative councilors tended to approve fewer grants, even when a rich set of time-varying controls and local authority fixed effects is controlled for. This finding reflects the political weight of middle-class homeowners and small retailers in the Conservative Party, which were more likely to be concerned about the possible competitive effects generated by big boxes, as well as about the downgrading effect they were feared to have on property values due to increased congestion and impact on the landscape.
To evaluate the employment effects of the planning reforms, I match the number of planning grants given in the local authority with yearly employment data on retail establishments drawn from previously untapped census data relative to the postreform period (1998) (1999) (2000) (2001) (2002) (2003) (2004) . The main finding of the paper is that independent retailers were actually harmed by the creation of entry barriers against large shops. Instead of simply reducing the number of new large stores entering a market, entry regulations created the incentive for large retail chains to invest in smaller and more centrally located stores, which competed more directly with independents and accelerated their decline.
A possible concern with these results is that the number of granted applications may proxy for unobserved factors correlated with retail employment growth but different from the restrictiveness of the regulatory policy. I address these concerns in three steps. First, I use a placebo experiment to show that planning grants have no correlation with the employment growth of the manufacturing sector, and they therefore do not appear to proxy for unobserved factors correlated with general employment growth at the local authority level. Second, I show that the results are robust to richer empirical specifications, including a larger set of demand controls and local authority-specific employment trends. Third, I analyze the employment effects of the planning grants with an instrumental variable (IV) approach that isolates the variation in planning grants determined by entry regulation from that determined by local demand conditions. The IV strategy is similar to the one adopted by Bertrand and Kramarz (2002) , in which the instruments exploit the fact that the concession of planning grants was managed by elected politicians, whose decisions were influenced by the electorate's attitude toward large stores rather than possible unobserved shocks to retail employment. Reassuringly, the IV results confirm the relationships described above. The IV results on the employment effects of planning grants on small formats and independents are largely robust to a number of checks, including the use of alternative functional forms in the implementation of the IV strategy, the use of alternative timing assumptions for planning restrictions, the inclusion of a richer set of time-varying control variables, and the use of national instead of local election results as instruments.
The economic magnitude of the estimates is far from negligible. According to the baseline OLS and IV estimates, respectively, the planning reform accounts for 4% to 22% of the increase in the employment of small formats opened by large chains and 6% to 26% of the decline in employment experienced by independent retailers between 1998 and 2004. Finally, the results suggest that the effects of planning on both small formats and independent stores operate primarily via the extensive margin, that is, entry of small chain formats and exit of independent stores.
Overall, these findings suggest that the effects of planning regulations interact with the store strategies of large retail chains. In this setting, restricting the entry of large stores does not necessarily lead to a world with fewer stores but one with different stores, with uncertain competitive effects on independent retailers. The remainder of the paper is organized as follows. Section II provides an overview of the literature. Section III describes the basic features of the U.K. planning regime and the 1996 reform. Section IV shows basic summary statistics data on the industry and its evolution over time, including the shift made by retail chains toward small formats. Section V focuses on the econometric modeling and the identification strategy, and section VI presents the main results. Section VII concludes.
II. Literature Review
This paper is related to several strands of the literature. The employment effects of planning regulations were first investigated by Bertrand and Kramarz (2002) . Exploiting cross-sectional and time series variation in the implementation of the French planning policy, they find that a more lenient approach to planning regulation is associated with significant retail employment growth. Similar to this paper, Bertrand and Kramarz corroborate the OLS result with IV estimates, using instruments based on local political preferences. This paper differs from Bertrand and Kramarz in that it adopts the same identification strategy to investigate in much more detail the mechanisms though which planning affects retail employment and, in particular, the reaction of large retail chains to the new entry barriers. Viviano (2008) investigates the employment effects of a reform that introduced significant heterogeneity in planning restrictiveness across Italian regions. She uses a difference-in-differences approach to show that entry regulations have a negative and sizable impact on employment growth, including small retail trade shops, but the analysis does not explore the sources of employment growth or the mechanism behind the employment effects of planning policies. 4 Although this paper provides the first analysis of the effects of the recent U.K. planning changes on independent retailers, other studies have looked at their impact on different economic outcomes. Smith (2006) combines a random households survey with a data set of store characteristics to investigate the effect of the planning reform on consumer and producer welfare. He concludes that the U.K. planning reforms imposed suboptimal store characteristics on both consumers and firms, forcing them to focus on small instead of middle-sized stores, which is entirely consistent with some of the findings presented in this paper. More directly related to this paper is Griffith and Harmgart (2008) , who investigated the effect of planning regulation on the U.K. market structure; namely, on the changes in the composition of the U.K. retail industry between large out-of-town and small chain stores. Using a structural model of retail competition, they show that planning regulation has a statistically significant impact on the number of firms operating in a region, although the effects are halved once observable differences across local authorities in population density, employment, and distance from town centers are taken into account. Reassuringly, the main results and the economic magnitudes presented in this paper are robust to the inclusion of these additional fixed and time-varying demand controls in the regressions. Furthermore, while this paper takes into explicit consideration potential biases arising from the endogeneity issues surrounding the entry of large supermarkets, these are largely ignored in Griffith and Harmgart. Cheshire and Hilber (2008) look at the economic impact of planning constraints applying specifically to office spaces. Using a method proposed by Glaeser, Gyourko, and Saks (2005) , they provide evidence for the existence of a ''regulatory tax'' on the rental price of office spaces, which they quantify to be an ''order of magnitude greater than the peak observed in the most restricted sector, in the most restricted markets in the United States'' (Cheshire & Hilber 2008, p. F215) . Cheshire and Hilber also highlight the political economy determinants of planning policy, inasmuch as business control makes a significant difference to the tightness of regulatory constraints on office building. More recently, Cheshire, Hilber, and Kaplanis (2011) adopt the same identification strategy I propose in this paper to estimate the effects of planning regulation on retail productivity. Their results, based on a small cross-sectional data set of English chain stores, show the presence of significant and negative effects of regulation on firm productivity due to the emergence of smaller retail formats and the suboptimality of retail locations induced by the regulatory restrictions.
Finally, this paper is related to the growing literature looking at the competitive effects of Walmart and Kmart stores on local competitors across U.S. counties. The studies conducted so far using county-level data have produced mixed results. Basker (2005) , for example, finds that Walmart is associated with an overall positive effect on retail employment immediately after entry, which is halved after five years, when some small and medium retail establishments close. Using a different IV approach and Walmart entry data, Neumark, Zhang, and Ciccarella (2008) find a negative effect of Walmart entry (À2% to À4%) on total retail employment and on payrolls per worker (À3.5%). Jia (2008) looks at the effect of Walmart and Kmart entry on small discount retailers using a fully structural approach and finds that Walmart expansion from the late 1980s to the late 1990s explains about 50% to 70% of the net negative change in the number of small discount retailers. More recently, these initial findings have been refined through the use of more disaggregated data. Haltiwanger et al. (2010) , for example, use a very rich data set providing location, product, and employment information for the population of retail stores active in the Washington, DC, metropolitan area to show that the impact of big-box entry on other retailers (including mom-and-pop stores) is characterized by considerable heterogeneity. More specifically, negative employment effects can be found only for stores that operate in the immediate area and the same detailed industry of the new big box. Ellickson and Grieco (2011) use a full census of the supermarket industry to investigate the impact of Walmart entry in the grocery sector and show that the effects on competitors are highly localized (within a 3 mile radius of distance from the location of Walmart entry). With respect to this literature, this paper provides the first explicit estimates of the big box effect in a European context. This is of interest, as the interactions between big boxes and independent stores might differ in a context, such as the one prevalent in Europe, of higher agglomeration and density.
III. Planning Reforms in the United Kingdom
A. The U.K. Planning Policy: Overview Similar to other countries, new developments in the United Kingdom need to comply with environmental and urban design considerations, which are described in general planning guidelines.
While the broad characteristics of the planning regime remained fairly constant over time, the attitude toward bigbox stores significantly changed in the first half of the 1990s. Until the late 1980s, the liberalizing efforts of Mrs. Thatcher's government determined a laissez-faire approach toward large retail stores, which coincided with a strong wave of retail decentralization and a significant increase in big-box openings. However, in the early 1990s, planning policies registered a drastic change. The main concern driving these changes was that large and peripheral retail stores were draining activities away from town centers and allegedly causing their socioeconomic decline. Therefore, in order to ''sustain and enhance the vitality and viability of town centers,'' new entry regulations were introduced in 1993 and, more significantly, in 1996.
The new planning guidelines imposed specific entry constraints on stores in edge-of-center or out-of-center locations not already included in local development plans. The new regulations required new out-of-town developments to comply with the ''sequential test'' (i.e., the proof that no other central location was suitable for the new shop) and the ''test of need'' (i.e., the proof that the new development was ''needed'' to meet local demand conditions).
5 The Competition Commission (2000) interpreted the sequential test and the test of need in the following way: ''Developers proposing new supermarkets outside town, district, or local centers, where the proposal is not in accordance with an up-to-date development plan strategy that is consistent with national planning guidance, must demonstrate that: (a) there is a 'need' for the retail floor space proposed; and (b) there are no more central sites that are suitable or available for developing such a store, after having been flexible about format, scale, design, and amount of car parking required in a genuine attempt to fit into the center'' (p. 269). more, the planning reform required the admissibility of these new developments to be judged on their impact on centers within their catchment area, including their effects on economic growth, employment, and the existence of local shops and services. 6 These criteria had to be applied to all major retail developments, defined as being above 1,000 square meters.
7 Since large retail stores are generally located out of town, the new guidelines implicitly introduced additional costs for all large supermarkets. Taken together, with these changes ''guidance evolved from a position in which out-of-center development was acceptable to one in which it should be seen as a last resort'' (Competition Commission, 2000, p. 266) .
The reform generated a significant shock to the planning system, adding nontrivial monetary and nonmonetary costs to the application process.
8 Unsurprisingly, the reforms coincided with a stark reduction in the number of planning applications submitted for the opening of large retail stores. A study commissioned by the U.K. government (Office of the Deputy Prime Minister, 2004) documents that the number of planning applications for major retail developments experienced a drastic fall in the immediate aftermath of the 1996 planning reform, from an average of approximately 1,400 annual grants between 1990 and 1995 to an average of 1,160 grants between 1996 and 2001, with an overall 16% decline in the number of grants between the two subperiods.
While the 1996 reform created a discontinuity in the restrictiveness of the entry regulations over time, it also generated cross-sectional heterogeneity by assigning the responsibility for the implementation of the new central guidelines to local authorities. Local authorities represent the lowest level of local government in the United Kingdom, and their boundaries generally coincide with welldefined sociogeographic entities (a town, or a city and its surroundings), with the major exception of London, which is subdivided into 32 boroughs. 9 With the new regime, local authorities became responsible for the determination of planning applications in the area under their jurisdiction (an activity defined as development control), within the national guidelines set by the central government planning policies and regional or local development plans. While some minor forms of development would not need planning permission, local authorities became responsible for determining approval of major applications. The decision had to be based on widespread consultation with interested parties, including those likely affected by the development in the local areas. Typically the application for a grant would also be preceded by significant preapplication discussions between developers and local authorities, as well as local communities. 10 Overall, the reforms thus made the number of applications granted by local authorities a function of both local demand conditions, which generated the number of potential entrants in the market, and the activity of locally elected councilors and planning officials, which determined the extent to which central entry regulations were binding for the local authority and therefore the selection of the actual entrants. I analyze the actual microlevel variation in planning outcomes over time and across geographies in the next section. Planning data. To analyze the implementation of the regulatory guidelines at the local level, I use official planning data drawn from the applications database maintained by the Office of the Deputy Prime Minister (ODPM), the institution in charge of overseeing planning matters in England until 2006. 11 The ODPM provided access to the list of all retail applications 12 processed between 1993 and 2003, classified by type of development, relevant local authority, and year. The planning application data employed in the analysis refer to all ''major developments,'' which include all large retail sites above 1,000 square meters. Unfortunately, the ODPM data do not provide the exact location of the development within a local authority or the brand name of the applicant. This lack of information constrains the empirical analysis to local authority aggregates and requires 6 The emphasis on employment and local shops and services was explicitly introduced in a clarification of the planning policy issued in 2005: ''Local authorities should, where appropriate, seek to protect existing facilities which provide for people's day-to-day needs and seek to remedy deficiencies in local shopping and other facilities to help address social exclusion'' (Office of the Deputy Prime Minister, 2005, p. 19) . 7 The 1,000 square meters threshold is a lower bound for the concept of ''large store'' by industry standards, For example, Tesco, the leading supermarket chain in the United Kingdom, classifies large and medium stores as follows: hypermarkets, 64,000 (5,946 square meters); superstores, 31,000 square feet (2,880 square meters); metro, 11,800 square feet (1,096 square meters). Small convenience stores (express) are on average 2,100 square feet (195 square meters). See www.tescocorporate .com/images/Tesco%20PLC%2030-mar-05.pdf.
8 For example, the Barker Review (Barker, 2006) reports that applications for large retail stores cost an average of £70,000, and in an inquiry conducted on the U.K. grocery market, the Competition Commission (2000) reports an average cost of £50,000, with application delays for the major supermarkets varying from a minimum of 4 months to a maximum of 24 months. 9 In some areas, a county council is responsible for some services within a county, with several district councils responsible for other services, including planning. The units analyzed in this paper are thus district councils. See the online appendix for more details on the structure of the British local government system. 10 The secretary of state retained the power to decide over appeals presented with regard to planning applications refused or not determined within a given period of time, but in 2004-2005 , this involved only about 3% of all planning applications. The secretary of state also had the power to ''call in'' particularly controversial applications; that is, they could shift the decision-making authority on the specific application from the local authority to the central government. In 2005-2006 about fifty call-in decisions were issued. More details on the planning system can be found in the appendix.
11 Planning data for Scotland and Wales were not available for analysis. The ODPM was rebranded as the Department for Communities and Local Government in 2006, when the deputy prime minister became a minister without portfolio and his office had purely secretarial functions. 12 The data refer to the use classes A1 (shops: including grocery shops, post offices, travel agents, hairdressers, funeral directors, Internet cafés, dry cleaners) and A3 (restaurants and cafés: including use for the sale of food and drink for consumption on the premises).
the assumption that local authorities behave as fairly independent markets.
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In what follows, planning restrictiveness is inferred from the number of planning applications for major retail developments granted by the local authority in any given year after the planning reform was introduced. Using the number of grants instead of the share of applications granted is justified by the documented importance of preapplication discussions between local authorities and potential applicants (Competition Commission, 2000) . This implied that the share of applications granted was actually very high (on average, 81% of the submitted planning applications were granted) in the period under consideration. In this context, using the share of applications granted may potentially underestimate the stringency of the planning regime.
The main summary statistics describing the planning data at the local authority level, together with basic information on the local authorities included in this analysis, are reported in table 1. On average, over the period 1993 to 2003, local authorities approved only 2.44 large stores openings per year (or 0.022 applications per 1,000 people), with 22% of the sample granting zero applications in a given year. Consistent with the discussion presented in section IIIA, the number of planning grants experienced a sharp decline immediately after the introduction of the 1996 planning reform. Figure 1 , which plots the evolution of retail planning grants over time using local authoritylevel data, reveals that this decline cannot be attributed to a declining trend predating the 1996 reform.
The data also show considerable variation in planning activity across local authorities. Figure 2 maps all local authorities with available data according to the average number of major planning applications they granted between 1993 and 2003, with darker colors denoting areas with more intense activity. The sections that follow explore two types of factors driving the cross-sectional heterogeneity in planning grants: demand drivers and political influence.
Demand drivers. Table 2 analyzes the role of demand drivers in accounting for the variation of retail planning grants across local authorities, looking at the correlation between planning grants and basic demographic and socioeconomic variables across the local authorities between 1993 and 2004. 14 This reveals that major retail grants are more likely in more populated areas (column 1), and in local authorities with a higher fraction of urban areas (column 2). In terms of demographics and income differences, local authorities with a younger population (expressed as the fraction of people below 15 years old, column 3), lower average income (column 4, not significant), and a lower percentage of college graduates (column 5) are characterized by a higher number of planning grants. When all the demographic and socioeconomic variables are included in the regressions, they all retain similar magnitudes and significance levels (column 6), with the exception of the variable describing the fraction of urban areas within the local authority, which turns negative and insignificant.
These patterns are compatible with the notion that large stores, which focus their activity on the convenience of their offer, tend to target price-sensitive consumers. They could also reflect the fact that poorer local authorities might The planning statistics are based on official planning data provided by the ODPM. The averages are computed across 303 English local authorities observed between 1993 and 2003. ''Major planning applications'' refers to retail development above 1,000 square meters. The share of applications granted is computed as number of applications granted/number of application decided in a given year. be more willing to accept large retail developments for regeneration purposes.
15 When included together (as in column 6), these controls explain 17% of the observed variance in planning grants, against the 0.07% explained by year dummies alone, while local authority fixed effects and time dummies account for 48% of grants' variances.
Political influence. The 1993 and 1996 reforms delegated to locally elected councilors the implementation of the entry regulations, thus generating a potentially important link between political power in the local authority and planning grants.
In order to analyze the importance of political considerations in the implementation of the regulatory guidelines, I focus in particular on the relationship between the share of seats assigned to Conservative councilors and the number of planning grants conceded at the local authority level. More than any other party in the United Kingdom, Conservatives have traditionally been associated with a strong opposition to big boxes, also defined as Nimby-ism (Not in My Backyard). 16 This opposition finds its roots primarily in the political weight of middle-class homeowners and small retailers in the Conservative Party, who were more likely to be concerned about the possible competition generated by big boxes, 17 as well as about the downgrading effect they were feared to have on property values due to increased congestion and impact on the landscape.
18
The relevance of the Conservative party shares for the concession of retail planning grants can be empirically analyzed by combining ODPM planning data with the British Local Election Database (BLED), 19 which provides candidate-level information on the outcomes of all local elections that have taken place in the United Kingdom between the late 19th century and 2003. For the purposes of this paper, the data have been aggregated at the local authority level, and the sample constrained to the 303 English local authorities that are at the base of the results presented in the econometric section. Table 3 explores the relationship between Conservative and retail planning in the time period 1993 to 2003 using local authority-level aggregates. Column 1 shows the correlation between the number of major retail applications granted by the local authority and a dummy identifying the Conservative's absolute majorities in the council (the regression controls for year dummies). The correlation is very strong, with a coefficient of À0.669, significant at the 1% level. Further analysis shows that even the relative majority dummy and the share of seats won by Conservatives in the elections are associated with more restrictive planning outcomes (columns 2 and 3).
20
The negative correlation between planning grants and Conservative power could be driven by specific demand characteristics of the Conservative electorate, such as differences in income or skills. Therefore, column 4 includes the demand variables that were found to be significantly associated with retail grants in table 2. 21 Including these extra controls lowers the point estimate of the Conservative share, although the variable remains significant at the 1% level. A further concern is that the correlation between planning outcomes and Conservatives could be driven by unobserved trends at the local authority level. Columns 5 and 6 repeat the estimation including, respectively, local authority fixed effects and local authority trends. In both cases, the point estimate of the variable measuring Conservative shares is lower, but still significant at the 10% level even in this demanding specification.
Summary. In summary, the data show considerable variation in planning grants both over time and across local authorities in the postreform years. While demand drivers are certainly an important source of cross-sectional heterogeneity in grants, there is also evidence that political considerations-in particular, the political affiliation of the councilors in charge of implementing the planning policy- (Saint Consulting, 2009) . 17 According to the British Election Study, in the 2001 general election, small business owners (including retailers) were three times more likely to vote Conservative than any of the two other major parties. Small business owners accounted for 5.85% of all Conservative votes, against the 1.84% of Labor and 1.91% of Liberal Democrat votes. The British Election Study follows the Goldthorpe-Heath classification, which provides eleven different socioeconomic cells. The cell ''Small Proprietors, with Employment,'' the one including independent retailers, is where the difference between the Conservatives and the other parties is starkest.
18 Others (Greed, 2000) mention the importance of more opportunistic considerations for the Nimby attitude of Conservative politicians in the early 1990s, such as the need to capture the Green vote (at the time 15% of voters were voting Green, and this was seen as a serious threat to retaining a Conservative majority). Bertrand and Kramarz (2002) discuss the support for entry regulations by right-wing parties in France.
19 The BLED data are described in the appendix. 20 The omitted category in columns is the share of seats going to all other parties. 21 These are the log of population (measured yearly), the log of median hourly wages, the fraction of urban and village areas, the percentage of people below 15 years, and the percentage of people with a college degree (measured in 1991) in the local authority. Conservative majorities are more likely in areas with higher median hourly wages and a higher percentage of college graduates and less likely in more populated and urban areas.
affected the number of planning grants, and hence the entry of large retail stores.
Section V exploits the local variation in planning grants and its political determinants to explicitly estimate the employment effects of planning regulation in the retail sector and discusses in detail the identification challenges associated with this exercise. In section IV, I provide a brief overview of the employment data and the evolution of the retail sector in the postreform period.
IV. Retail Employment in the Postreform Period
To evaluate the effects of planning regulation on retail employment, I match the planning grants data described in section III with employment data aggregated at the local authority level. In this section, I describe the data sources and definitions used in the analysis and provide a basic overview of the industry and the changes experienced in the postreform period.
A. Sources and Definitions
The employment data are drawn from previously untapped data files of the U.K. Census (Interdepartmental Business Register, IDBR). 22 The IDBR is the base of most microlevel surveys run in the United Kingdom (see the appendix for details). The files provide information on the exact location and employment of the population of every retail store active in the United Kingdom for each year between 1998 and 2004. 23 I focus the analysis on all stores classified under the industry code ''Nonspecialized retail'' (SIC 521), which includes stores selling nonspecialized food and/or beverages, news agents, and tobacconists. This sector alone accounts for 60% of total retail employment in the United Kingdom and the largest share of single-establishment firms. This is also the sector that was more likely to expand via large retail formats in the preregulation period (Haskel & Sadun, 2011) and thus more likely to be affected by the entry regulations described in section III.
In the census data, every store is associated with a firmlevel identifier, which enables me to distinguish between single-and multiestablishment firms and to calculate total firm employment using the sum of employment across all stores. This richness of information is especially important in the context of this paper for two reasons. First, this allows me to isolate the effects of planning on independent stores (i.e., single-establishment firms). Second, it gives me the opportunity to evaluate the effects of planning on the other firms competing with independents and, in particular, on the largest U.K. retail chains, which were much more exposed to the new planning restrictions given their reliance on large stores (Haskel & Sadun, 2011) . To explicitly consider the heterogeneity of the effect of planning on different retail firms, in what follows I thus distinguish three firm Significant at *10%, **5%, ***1%. The dependent variable in all columns is the number of major retail applications (above 1,000 square meters) granted by local authorities. The time period is 1993 to 2003. All estimates are based on 303 English local authorities. Errors are clustered at the local authority level. All columns include year dummies. Control a includes the log of population), the fraction of urban and village areas, the log median hourly wage, the percentage of people below 15 years, and the percentage of people with a college degree (NSV 3 or 4, measured in 1991) in the local authority. Column 6 includes local authority fixed effects, and column 7 includes local authority trends.
Sources: ODPM, BLED, Census 2001, LFS, ASHE.
22 This is a major difference with respect to Bertrand and Kramarz (2002) , where retail region-time specific employment aggregates were drawn from the French Labour Force Survey. Using store-level data is clearly needed in this context, since the focus is on the specific type of retailers rather than the broad employment aggregates. 23 The store-level data also provide postal codes, which can be matched to Cartesian coordinates and potentially identify the precise location of the store relative to the town center. The main challenge in pursuing this type of analysis is that the precise definition of U.K. town centers is still in its experimental phase and limited to just a few geographic locations. See http://www.casa.ucl.ac.uk/projects/projectDetail.asp?ID=23 for more details.
types: large retail chains (multiestablishment firms with more than 10,000 employees), small retail chains (multiestablishment firms with fewer than 10,000 employees), and independent retailers (single establishment retail firms). To give some sense of the industry structure and the changes experienced in the sector during the period under consideration, table 4 shows basic summary statistics for firms and store employment for two time periods: 1998, the first year in which the census data are available, and 2004, the last available postreform year. The left side of the table focuses on the number of employees and stores for each type of firm in the two time periods; the right side shows the size (in terms of employees) of stores belonging to these firms at different points of the store distribution.
Large retail chains account for the vast majority of employment in the sector (above 70% in both 1998 and 2004), followed by small chains (15% on average between the two time periods) and independents (10%). Large chains are also more likely to open larger stores (median store size employment in 1998 was 33 employees for large retailers versus 17 for small chains and 2 for independent retailers), and thus account for a much smaller fraction of stores (15% versus 17% for small chains and 65% for independents).
The data point to the remarkable heterogeneity in the growth of employment across the three types of retail firms in the postreform period. Large retail chains experienced sustained growth in employment (22%) between 1998 and 2004, while small retail chains and independents declined sharply (À13.5% and À7.3%, respectively). Interestingly, however, the growth of large retail chains coincided with a dramatic decrease in the size of their stores. This is presented on the right side of panel A, which shows a sharp decline in the size of the stores belonging to these firms (measured in terms of store-level employees) at the 25th, 50th, and 75th percentiles of the store distribution. 25 The shift of U.K. retail chains toward smaller formats is in contrast with the relative stability in store size of small retail chains and independents (panels B and C). This is also in clear contrast with the retail chain development in other countries. For example, over the same time period, the average store size of national retail chains in the United States, where superstore entry is largely unregulated, increased from 142 to 152 employees (Haskel et al., 2007) .
The shift toward small formats is an important factor to take into account when evaluating the employment effect of planning regulations on independent retailers. Whereas standard big boxes would be typically located in out-oftown locations, smaller store formats were much more centrally placed and targeted toward occasional urban shoppers (Griffith & Harmgarth, 2008) , and thus much closer to the activity of independent retailers. Table 5 presents some data to illustrate this point. The table is based on the population of stores belonging to retail chains with more than 10,000 employees. First, I compute for each store a measure of the number of other retail stores active in the same postal code in the 1998-2004 time period, distinguishing between stores belonging to retail chains and stores belonging to independent retailers. Second, I regress this variable on a dummy taking value 1 if the store is a ''small format,'' that is, if the average employment between 1998 and 2004 is equal to or lower than 28 full-time employees, which is the median number of employees of stores belonging to large retail chains at the end of 2004. 26 The regression includes local authority fixed effects, and the errors are clustered at the postal code level. This analysis shows that whereas small formats are much less likely to have stores belonging to other retail chains in their vicinity (column 1, À1.04 stores, significant at the 1% level), they are much more likely to be close to independent stores (column 2, þ0.38 stores, significant at the 1% level).
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Overall, the data suggest that the postreform period coincided with a significant change in the store strategy of large retail chains, namely, the movement toward smaller and more centrally located stores, with a sustained decline in the employment of independent stores. In the next section, I investigate the extent to which the planning reforms can account for these changes using detailed microlevel data.
V. Modeling the Impact of Planning on Retail Employment
The stylized facts shown in section IV beg a number of questions. First, did planning cause the significant increase in small formats opened by the large U.K. retail chains? Second, how did the reduction in the number of large stores opened and the growth of smaller formats end up affecting independent retailers?
As discussed in section III, the U.K. reforms provide a unique setting in which to empirically investigate these questions, exploiting variation in planning over time and across different local authorities. I first describe the basic econometric setup and then discuss identification challenges and possible ways to address them. Table A1 in the online appendix provides the basic summary statistics for the variables included in the regressions.
A Basic Econometric Model: From Big Boxes to Planning Grants I start from a primitive econometric model, where retail employment is a function of the number of large retail stores-big boxes-active in the local authority:
Since the implementation of the regulatory guidelines varies at the local authority level, I first assign each retail store to a local authority based on a five-digit postal code identifier and then compute employment aggregates at the local authority level: Emp ijt is the natural logarithm of the sum of employment of all stores belonging to retail firm type i, in local authority j at time t. BB jt is the number of big boxes operating in local authority j at time t; b t are year fixed effects common across all local authorities; X jt is a vector of time-varying local authority characteristics.
In order to study the impact of regulation on the industrylevel changes discussed in table 4, I consider three types of retail firms, each corresponding to a different i: large retail chains (multiestablishment firms with at least 10,000 employees), small retail chains (multiestablishment firms with fewer than 10,000 employees), and independent retailers (single-establishment retail firms). Furthermore, to investigate the role of regulation in determining the shift toward smaller store formats for retail chains with more than 10,000 employees, I decompose the employment growth of these firms between two types of store types: small formats-all large chain stores with fewer than 28 employees-and large formats-all large chain stores with more than 28 employees. This allows me to directly evaluate whether areas with more restrictive implementation of the planning reform experienced a more rapid increase of small store formats.
Year dummies are included in all regressions to capture aggregate economic shocks that might affect retail employment. Since local authorities have very little discretion in setting their own policy, with the notable exception of planning matters, year dummies should control for most of the other policy changes that might have occurred over the period under study, such as minimum wage policies.
28 Standard errors are clustered at the local authority level to control for autocorrelation patterns of unknown form (Bertrand, Duflo, & Mullainathan, 2004) . Furthermore, all employment The sample for these regressions is the set of all stores belonging to retail chains with at least 10,000 employees. The dependent variable in column 1 is the number of stores in the same postal code belonging to retail chains; the dependent variable in column 2 is the number of stores in the same postal code belonging to independent retailers. Stores are identified as ''small formats'' if they have fewer than 28 employees. All columns include local authority fixed effects; standard are errors clustered at the postal code level. All regressions estimated by OLS. Significant at *1%, **5%, **1%. 27 The results are similar if instead of using the absolute number of independent stores in the postal code, I take as the dependent variable the share of independent stores in the postal code. The coefficient on the small format dummy in the same specification is 0.1038, significant at the 1% level. 28 The minimum wage was introduced on a national basis in the United Kingdom in 1999. See Draca, Machin, and Van Reenen (2006) for details.
regressions are weighted by the share of population living in the local authority to ensure representativeness of the results.
The residual is composed by a constant (a j ) and a timevarying local component (m ijt ). To control for the a j -fixed factors that might affect the level of the retail employment aggregates in the local authorities-I apply a first-difference transformation to equation (1). This leads to the following equation:
where DEmp ijt is the logarithmic one-year employment growth of firm type i in local authority j at time t. In each period, the change in the number of big boxes working in a local authority can be expressed in net entry terms: DBB jt ¼ BB_entry jt À BB_exit jt . Under the assumption that big boxes have negligible exit (i.e., BB_exit jt-1 %0) given their high entry costs, 29 employment growth can be expressed as a function of the number of big boxes entering the local authority:
In what follows, I assume that the number of big boxes entering a local authority at time t is identical to the number of planning applications for large stores granted by the local planning authority some time s before the actual entry of the store. This assumption rests on two specific aspects of the planning regulations discussed in section III: that the opening of a big box requires a planning grant and that planning grants are very likely to be transformed into actual stores given the nontrivial monetary and nonmonetary costs associated with the planning process. Defining as s the time that is needed to build a big box from the moment the planning application has been granted, BB_entry jt ¼ Grants jt-s .
An important consideration relates to the timing needed for a planning grant to be transformed into an actual store. Since no further licenses are needed once the planning application is obtained, s essentially corresponds to a construction lag.
30 Although the precise delay will vary from case to case, official government reports and the assumptions made by retail developers suggest an average construction delay of between one and two years. 31 In the main specification of the paper, s is set to 2, although several robustness checks are presented to investigate the importance of this assumption.
These steps taken together lead to equation (4), which represents the baseline specification used in the paper:
where the variable Grants jt-2 represents the number of major planning grants conceded in the local authority in year tÀ2. Finally, for independent retailers I also directly evaluate the impact of small formats on their employment growth by estimating the following equation:
where DEmp small formats jt represents the employment growth of all stores below 28 employees belonging to retail chains with more than 10,000 employees.
B. Identification
A major challenge in the estimation of equation (4) relates to the endogeneity of planning grants, since the same unobserved time-varying factors that influence retail employment growth are likely to play a significant role in determining the demand for big boxes opening in a market, and therefore the number of planning applications submitted to the relevant local authority. In other words, the Dm ijt might be simultaneously correlated with both planning grants and retail employment.
I address this problem in three ways. First, I use placebo experiments to show that planning grants have no correlation with the employment growth of the manufacturing sector and therefore do not appear to proxy for unobserved factors correlated with general employment growth at the local authority level.
Second, I include controls to account for demand differences across local authorities-population growth, age, skills, income profile, and urban characteristics-which are significantly correlated with the number of planning grants conceded at the local authority level in table 2. 32 Along similar lines, I experiment with alternative specifications, including local authority fixed effects to control for different trends in retail employment at the local authority level.
Third, similar to the methodology first proposed by Bertrand and Kramarz (2002), I use the shares of seats won by Conservative councilors in local authority elections to instrument for the number of planning grants. This is a valid IV strategy under the assumptions that the planning beha-29 This assumption is primarily dictated by the lack of precise exit data on large stores. Table 8 , column 8 includes a robustness check including a proxy for the exit of large retail stores as an additional control in the regression and shows that the results are robust to the inclusion of this control.
30 Bertrand and Kramarz (2002) , using a similar methodology for the French retail sector, allow a four-year period lag between a granted application and an actual entry of a store. In their case, the longer lag is justified by the need to obtain a license to run the store after the planning application has been granted. 31 I include robustness checks to verify the sensitivity of this timing assumption, which is derived from Office of the Deputy Prime Minister vior of local politicians is correlated with their party affiliation and the changes in the political composition of the local authorities are exogenous to the Dm ijt shocks affecting retail employment.
The correlation between political affiliation-namely Conservatives' influence-and planning grants was discussed in section IIIB, where it was shown that local authorities with more prominent Conservative presence were less likely to concede planning grants, even conditional of a rich set of demand controls.
With regard to whether the political composition of the local authorities can be treated as exogenous to the unobserved Dm ijt driving the employment growth of independent retailers, the main concern is that the political composition of the local council could be directly determined by the retail employment growth. For example, when independent retailers are in decline (or small formats are on the rise), they might be more inclined to vote for Conservatives as councilors if these are expected to be more effective in blocking the entry of large stores, creating a correlation between election outcomes and economic conditions. While this problem cannot be entirely ruled out, the practical relevance of this concern is alleviated by the fact that instrumentation strategy exploits changes in the political composition at the time the grant was given, which is typically some time before the actual entry of the store (in most specifications, I assume a two-year delay). Therefore, a bias would exist if voters were to base their political preferences on the basis of their expectations of independents' employment growth at least two years after the elections. Furthermore, for about half of the local authorities in the sample, elections were run ''by thirds'': they would elect one-third of their councilors in each of the three years out of four that were not county election years. This is an additional institutional factor that should in principle reduce the immediate influence of economic considerations on local political representation.
In practice, to show that the results are indeed robust to this issue, I provide robustness checks including controls for timevarying socioeconomic characteristics of the local authorities and the growth of total employment in the local authority. I also experiment with an IV strategy where the main instrument is the share of Conservative votes won at national instead of local elections. While this weakens the power of the instrument due to the less frequent political cycle of national elections relative to local elections, it is useful inasmuch as national election preferences are less likely to be entirely determined by their influence on retail employment.
Finally, a bias would arise in the IV estimates if councilors could affect the retail sector via alternative channels. However, the power to set and collect a local property tax on nonresidential property (known as the U.K. business rate) at the local authority level was abolished in 1990, when the central government decided to take this tax-setting power away from local authorities and establish the Uniform Business Rate (UBR).
33 Therefore, planning was effectively the only area of responsibility of local authorities that could affect businesses directly during the sample (Duranton, Gobillon, & Overman 2006) , and this leaves little space for alternative policy-related channels of influence. Table 6 examines the effects of planning grants on retail employment using the simple OLS specification of equation (4), including as additional controls a set of year dummies and the basic demand controls analyzed in table 2 (log of population, percentage of people living in urban areas, percentage of people below 15 years, log median hourly wages, and percentage of people with a college degree). Significant at *10%, **5%, ***1%. The dependent variable in all columns is the one-year log employment growth of all stores belonging to large retail chains (column 1), stores belonging to large retail chains above 28 employees (column 2), stores belonging to large retail chains with fewer than 28 employees (column 3), independent retailers (columns 4 and 5), small retail chains (column 6), and manufacturing (column 7). The time period is 1998 to 2004. All estimates are based on 303 English local authorities. Errors are clustered at the local authority level. All columns include year dummies and a dummy ¼ 1 if the local authority appears to ever have a single store with more than 1,000 employees, to control for possible measurement error of store employment. Control a includes the log of population, the fraction of urban and village areas, the log median hourly wage, the percentage of people below 15 years, and the percentage of people with a college degree (NSV 3 or 4, measured in 1991) in the local authority. All regressions are weighted by the share of population in the local authority.
VI. Results

A. Main Results
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33 The reasons for the introduction of the UBR were essentially political. The Conservative government feared that left-wing councils could frustrate its liberalizing efforts by raising antibusiness taxes (Cheshire & Hilber, 2008) . 34 All regressions also include a dummy taking a value of 1 if a store with more than 1,000 employees ever appeared to be located in the local authority between 1998 and 2004. This is a choice made to take into account measurement error due to the fact that these records may be capturing firm-rather than store-level employment levels. None of the results is significantly affected by the inclusion of this variable.
Column 1 starts by looking at the relationship between grants and the employment growth of large retail chains (those with more than 10,000 employees). Grants are significantly associated with positive total employment growth of these firms (coefficient, 0.0029; standard error, 0.0009). The relationship, however, is the result of a composition effect between large and small formats, as columns 2 and 3 show: planning grants are associated with the positive and significant employment growth of large formats (coefficient, 0.0036; standard error, 0.0010) and a significant decline in the employment growth of small formats (coefficient, À0.0059; standard error, 0.0022). These results provide prima facie evidence that the decline in the number of planning grants for large supermarkets coincided with a substitution toward smaller chain stores.
Given these findings, a question of interest is: To what extent did the decline in planning grants affect independent retailers? Note that the effect is a priori ambiguous. While on the one hand, fewer planning grants might have reduced the competitive pressures faced by independents by slowing the entry of big boxes (column 2), on the other hand, this also seems to have heightened the incentives to open smaller chain formats (column 3), which are geographically closer to independents (table 5, column 2) and thus potential substitutes. The net effect of planning would then depend on the relative competitive pressure exerted by small formats versus big formats on independent retailers.
The estimates suggest that reducing the entry of big boxes negatively affected the employment growth of independent retailers and that this was directly related to the substitution of small-chain formats. Column 4 shows that an additional planning grant is associated with an increase in independents' employment growth of 0.17% (standard error, 0.0008). To verify the direct relationship between small formats and independent retailers, column 5 shows that a 1% increase in the employment growth of smallchain formats is associated with a 0.0135% decline in the growth rate of independent retailers, although the coefficient is significant only at the 10% level (standard error, 0.0077). Finally, column 6 shows that the significant correlation between planning grants and employment is confined to large retail chains and independents but does not extend to retail chains with fewer than 10,000 employees. This is not surprising, since these firms are less likely to switch from large to small formats (table 4, panel B) and to be affected by the competition of small formats given their location (table 5, column 1).
B. Robustness on OLS Estimates
In the simple specification of equation (4), a possible worry is that the conditional correlations between employment and planning grants may reflect unobservable local demand correlates not captured by the basic set of covariates included in the regression. In this section, I present a set of robustness checks to allay this concern. Before doing so, however, it is worth noting that the unobservable demand factors would have to follow a very specific pattern of correlation with the employment aggregates examined so far: positive association with both big boxes and independent retailers, negative association with small-chain formats, and no correlation with small retail chains.
The first check is a placebo test looking at the correlation between planning and the employment growth of the manufacturing sector. This is a way to verify whether planning grants might capture something beyond a local shock to large chains and independents, since manufacturing employment should not be directly affected by retail planning grants. Reassuringly, column 7 of table 6 shows that planning grants are not significantly correlated with the growth of manufacturing employment (coefficient, À0.0008, standard error, 0.0013).
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Second, I test the robustness of the results to the inclusion of a richer set of controls for local demand conditions. These checks focus in particular on the correlation between planning grants and the employment growth of small retail formats (table 6, column 3) and independent retailers (table 6, column 4). The results are shown separately for small retail formats in table 7, panel A, and for independents in table 7, panel B.
Column 1 in both panels starts by reproducing the baseline results of table 6. Column 2 shows the results when the baseline specification is augmented with a richer set of demand and demographic controls beyond the ones already included in the baseline specification. 36 The coefficient on planning grants remains significant at the 5% level and similar in terms of magnitude for both small-format and independent retailers. Another concern is that the results could be spuriously driven by unobserved trends in employment levels across local authorities correlated with planning grants. Column 3 thus shows the robustness of the results to the inclusion of local authority fixed effects: the correlations with planning grants remain positive and of similar magnitude for both small formats and independent retailers even in this demanding specification, although the significance level drops at the 10% level in both cases.
Although the OLS results are reassuringly stable, they may still potentially suffer from biases due to omitted unobservable variables. Hence, in order to investigate the causality of the relationship between planning grants and independents, I 35 The sample in this specification drops to 1,401 observations due to the limited availability of the specific version of the LFS employment data used to compute total employment in manufacturing at the local authority level, which is available only for 271 of the 303 local authorities in the baseline sample. The correlation between planning grants and independents' employment growth is still positive significant in this smaller sample.
36 These are the percentages of people working in manufacturing and retail, an interaction term between log median hourly wage and a dummy equal to unity for any year after 1999 (this is to capture the possible differential effects of the minimum wage introduction) and the log of the total area (in hectares) covered by the local authority. All the added regressors are individually insignificant, with the exception of the interaction post-1999Âlog median hourly wage, which is negative and significant at the 5% level for both small formats and independent retailers. turn to the IV strategy described in section VC, which instruments the number of planning grants with the share of seats won by Conservative politicians in the local authority.
In the first-stage regression, the relationship between planning grants and the share of seats won by Conservatives is negative and significant even in the subsample under examination. In a first-stage specification where I regress the number of planning grants given at t À 2 on the share of Conservative seats in the same time period (including the same set baseline controls of column 1), the coefficient is À1.73 (standard error, 0.5413), which implies that a 1 standard deviation increase in the share of Conservative seats is associated with a 0.36 decrease in the number of planning grants given in the same year. The power of the political instrument is confirmed by the Kleinbergen-Paap F-test, which is beyond the 10 threshold suggested by Stock, Wright, and Yogo (2002) to identify weak instruments problems.
Column 4 shows the reduced-form specification, where I directly regress employment growth on the share of Conservative seats. For both small formats and independent retailers, the relationship is significant and of the expected sign: an increase in the number of Conservative seats is associated with positive employment growth for small formats and negative employment growth for independents. Finally, column 5 presents the 2SLS estimates, where the number of planning grants is instrumented with the share of Conservative seats in the local authority at time tÀ2. The 2SLS estimates of the coefficient on planning grants are also supportive of the baseline OLS findings. For small formats, a unit increase in the number of planning grants translates to a 3.55% reduction in employment growth (significant at the 5% level), while for independents, this translates to a 1.19% increase in employment (significant at the 10% level).
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C. Magnitudes
The OLS and IV estimates presented in table 7 provide, respectively, a lower and an upper bound for the effect of an additional planning grant for a major retail development on the employment growth of small formats and independent retailers. In order to evaluate the economic magnitude of these estimates, I look at employment growth figures between 1998 and 2004 and see how much of it can be accounted for by the change in the number of planning grants between 1996 and 2002 (where the different time period is to take into account the two-year delay between obtaining the planning grant and starting the retail activity assumed in the baseline regressions).
Between 1996 and 2002, on average 0.44 fewer planning applications were granted every year, the employment of small formats increased at an average yearly rate of 7% per Significant at *10%, **5%, ***1%. The dependent variable in all columns of panel A is the one-year log employment growth of all stores belonging to large retail chains with fewer than 28 employees. The dependent variable in all columns of panel B is the one-year log employment growth of all independent retailers. The time period is 1998 to 2004. All estimates are based on 303 English local authorities. Errors are clustered at the local authority level. All columns include year dummies and a dummy ¼ 1 if the local authority appears to ever have a single store with more than 1,000 employees to control for possible measurement error of store employment. All columns estimated by OLS, except for column 6, which is estimated by 2SLS (planning grants are instrumented with the share of seats won by Conservative councilors in the local authority at time tÀ2). Control a includes the log of population, the fraction of urban and village areas, the log median hourly wage, the percentage of people below 15 years, and the percentage of people with a college degree (NSV 3 or 4, measured in 1991) in the local authority. Control b control includes control a, plus the percentage of people working in manufacturing and retail, an interaction term between log median hourly wage and a dummy equal to unity for any year after 1999 (this is to capture the possible differential effects of the minimum wage introduction), and the log of the total area (in hectares) covered by the local authority. All regressions weighted by the share of population in the local authority. Significant at *10%, **5%, ***1%. The time period is 1998 to 2004. All estimates are based on 303 English local authorities. The dependent variables are the different components of employment growth of small formats (panel A) and independent retailers (panel B), computed using the Davis and Haltiwanger (1992) formula. All columns include year dummies. Control a includes the log of population, the fraction of urban and village areas, the log median hourly wage, the percentage of people below 15 years, and the percentage of people with a college degree (NSV 3 or 4, measured in 1991) in the local authority. Errors are clustered at the local authority level. All regressions estimated by 2SLS using the share of seats won by Conservative councilors in the local authority at time tÀ2 to instrument for the number of planning grants at tÀ2 as in table 7, column 5. All regressions are weighted by the share of population in the local authority.
annum, and the employment of independent retailers declined at an average yearly rate of 2% per annum. According to the OLS specification with local authority fixed effects (table 7, panel B, column 3), the decline in planning grants accounted for roughly 4% of the increase in the employment of small formats (0.44Â0.0065 divided by 0.07) and 6% of the decline in the employment of independent stores between 1998 and 2004 (0.44Â0.0027 divided by 0.02). The IV estimates reported in table 7, panel B, column 6, suggest a stronger effect. With this specification, the estimated impact of the decline in planning grants would account for roughly 22% of the increase in small formats employment (0.44Â0.0355 divided by 0.07), and 26% (0.44Â0.0119 divided by 0.02) of the decline in the employment of independent stores between 1998 and 2004.
D. Margins of Adjustment
To further characterize the effect of planning grants on the employment growth of small formats and independents, table 8 investigates in more detail differences across the employment growth contributions of incumbents, entrants, and those exiting. These employment components are computed using the Davis and Haltiwanger (1992) method, which calculates the employment growth rate of any independent store i within each local authority j at time t as
where
and emp jtk is the employment of store k at time t in local authority j. This growth rate is symmetric around 0 and lies in the closed interval [À2,2], with deaths (births) taking a value of À2 (2). By construction, total employment growth rate is the sum of the contributions to employment growth from entrants, those exiting, and incumbents (expanding and contracting), as follows:
where D ¼ {Entry, Exit, Expanding Incumbents, Contracting Incumbents} and X jt represents total average employment in local authority j at time t. I regress each growth component for each subsample against the planning grants variable, using the same baseline IV specification of column 6, table 7. Starting from small formats (panel A), the estimates suggest that planning primarily affected the entry margin of these stores (coefficient, 0.0571; standard error, 0.0264), while the effects on exits and incumbents' contraction and expansion is much weaker. At the same time, the positive effect of planning grants on independents is mostly accounted for by a reduction of the exit component, while the effects on incumbents and entrants are smaller and not significant.
Overall, these results suggest that planning had significant and opposite effects on the extensive margin for both small-format chain stores and independents, while the effects on incumbents were much milder. These differential effects are consistent with the idea that the heightened regulation on big boxes resulted in the creation of new small format stores. They also suggest that the positive effect of planning grants on independents was not driven by general positive spillovers created by big boxes on surrounding stores, which would result in a more general expansion of incumbents and accelerated entry.
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E. Robustness of the IV Estimates
Overall, the IV estimates confirm the result found with the simple OLS: planning grants are associated with a negative effect on the growth of small-chain formats and with a positive effect on the employment growth of independent retailers. Table 9 presents further robustness checks on the IV results for both small-chain formats and independent retailers (column 1 reports the baseline specification of table 7, column 5). Significant at *10%, **5%, ***1%. The time period is 1998 to 2004. All estimates are based on 303 English local authorities. Panel A refers to all stores belonging to large retail chains (more than 10,000 employees) with fewer than 28 employees; panel B refers to independent retailers. The dependent variable in columns 1, 2, 5, 6, 7, and 8 is the log yearly employment growth. The dependent variable in column 3 is log employment in levels. The dependent variable in column 4 is a two-year average of the employment growth. All columns include year dummies and a dummy ¼ 1 if the local authority appears to ever have a single store with more than 1,000 employees to control for possible measurement error of store employment. Control a includes the log of population, the fraction of urban and village areas, the log median hourly wage, the percentage of people below 15 years, and the percentage of people with a college degree (NSV 3 or 4, measured in 1991) in the local authority. Errors are clustered at the local authority level. All regressions estimated by 2SLS using as an instrument for major planning grants the share of seats won by Conservative councilors in the local authority at time tÀ2 (or transfomations analogous to the ones made to planning grants), except for column 8, where the instrument is the share of votes going to the Conservative party in national elections (interpolated between election years). All regressions are weighted by the share of population in the local authority.
38 For example, Gould, Pashigian, and Prendergast (2005) document that anchor stores in shopping malls generate externalities to other stores by attracting customers to the mall and that this is reflected in the contracts underwritten by the other tenants.
The first set of checks addresses concerns related to the timing assumption adopted to translate planning grants into proxies for the entry of large supermarkets. Column 2 looks at the relationship between independents' growth and the number of planning grants conceded between tÀ1 and tÀ3, using as instruments the sum of the Conservative share of seats over the same time periods. The coefficient on this entry measure remains positive and significant at the 5% level for small formats and at the 10% level for independents, albeit substantially smaller in magnitude with respect to the baseline estimates shown in column 1. To test the sensitivity of the results with respect to the assumption that only grants accepted in tÀ2 enter at time t, column 3 analyzes the relationship between log employment and the stock of retail major applications granted between 1993 (the first year of the planning data sample) and tÀ2, including in the regression a full set of local authorities dummies (the political instruments are built analogously). In this specification, the coefficient on planning grants remains positive and significant at the 5% level for small formats but falls just below the 10% significant level for independents (coefficient, 0.0045; standard error, 0.0028). Finally, estimating the regression using two-year averages to reduce the possible impact of measurement error in both the entry and the employment variables generates very similar estimates to the baseline in terms of both magnitudes and precision for both small formats and independents (column 4).
Second, a potential problem associated with the use of local election results as instruments for planning is that voting might be endogenously determined by economic conditions in the local authority. To address this concern, column 5 reports the 2SLS regression augmenting the specification with a time-varying variable capturing the growth of overall employment in the local authority, showing that this does not affect the magnitude and significance level of the baseline estimates. Column 6 addresses the possibility that both political results and retail employment could be affected by the entry of big-box stores in neighboring local authorities, including as an additional control a variable summing up the number of planning grants conceded in all neighboring local authorities at tÀ2. While the inclusion of this variable does not alter the baseline findings, it is interesting to note that neighboring planning grants are uncorrelated with the growth of small-chain formats and negatively and significantly correlated with the growth of independent retailers. One way to interpret this result is that the competitive effect arising from the entry of big boxes in neighboring local authorities is not offset by the decline in the growth of small-chain formats, and thus overall planning grants have a negative effect on the employment growth of independents of neighboring local authorities. Column 7 checks the robustness of the results with respect to the assumption implicit in the econometric model that big-box stores have infrequent exit events. In order to build a proxy for big-box exit, I use the full panel data on the universe of stores classified in sector 521 and build an indicator taking value 1 for the exit of stores above the employment threshold of 150 employees (this corresponds to all stores beyond the 99th percentile in the distribution of stores belonging to chains with more than 10,000 employees). 39 The inclusion of this variable does not alter the magnitude and significance level of the baseline estimates.
Finally, to address the concern that local election results might be determined by local employment dynamics, I experiment with an IV strategy where the number of planning grants is instrumented with the share of conservative votes in national elections rather than local elections. This reflects the logic that national election preferences are less likely to reflect specific concerns pertaining to local retail employment patterns. The shortcoming of using national rather than electoral results is the loss of power in the firststage regressions: whereas partial local elections happened almost on a yearly basis in about half of the local authorities included in the sample (see the appendix for details), there were only two general elections in the period under consideration, 1997 and 2001. 40 The first stage of this regression confirms the presence of a negative relationship between the number of planning grants and the share of votes won by conservatives in the national elections, but the relationship is significant only at the 10% level (coefficient, À3.283; standard error, 1.744), and the F-test is below the Stock and Yogo threshold. With this caveat in mind, using national elections as instruments for planning grants in the second stage generates a coefficient that is almost double that obtained using local election results as instruments (0.0729; standard error, 0.0399) for small chains. The coefficient is still positive but about half of the baseline case and below conventional significance levels (coefficient, 0.0049; standard error, 0.0070) for independent retailers.
VII. Conclusion
I investigate the employment effects of planning regulations using a recent reform introduced in the United Kingdom, which substantially affected the cost of opening large retail stores. The key results of the paper are as follows. First, regulating the entry of big boxes triggered a significant change in the store strategy of large U.K. retailers, which substituted large stores with smaller in-town formats. Second, because of this substitution, planning regulation ended up harming independent retailers by bringing more competition to their closer proximity. According to the results shown in the paper, the decline in planning grants generated by the regulatory reforms accounted for between 4% and 22% of the employment growth experienced by small formats and 6% and 26% of the employment decline experienced by independent retailers over the time period 1998 and 2004. This paper provides several contributions. First, this is one of the rare empirical studies of regulation that can rely on within-country and time series variation, which allows identifying the effects of regulatory policies abstracting from countrywide characteristics and concomitant regulations. Second, the paper provides for the first time direct evidence of the effects of planning regulation on firm strategies and, in particular, the choice between different store formats. Third, the paper highlights the importance of carefully considering the counterfactual in the design of regulatory policies: restricting the entry of large stores does not necessarily lead to a world with fewer stores, but one with different stores, with uncertain competitive effects on independent retailers. This point is also relevant outside the context of the U.K. economy, and especially in the United States, where prominent chains such as Walmart and Safeway have started to invest in small, urban formats. 41 Finally, the paper has implications for the definition regulators employ in assessing market size and potential competitive effects of mergers between firms operating according to different store formats. For example, the substitutability between large and small chain stores suggested by this paper is at odds with the market definition adopted by the U.K. Competition Commission in several of its retail inquiries over the past ten years. In these reports, the Competition Commission has generally preferred to consider the large and small retail formats as two distinct markets (Competition Commission, 2000) . This choice has played a crucial role in determining the feasibility of several takeovers of minor retail chains operating small stores by major retail chains operating large retail stores.
Several issues surrounding these results are worth exploring further. First, the short-run effects of entry regulations may change in the long run or differentially affect central and peripheral independents. Second, while this paper focuses primarily on employment effects, large retail stores may also have an impact on the type of activity chosen by independents, for example, shifting their activity toward a more specialized retail offering. Third, while the simplicity of the reduced-form estimates allows for the use of a clean identification strategy, structural models of firm entry and differentiation would allow estimating with finer precision the complex interaction of regulation, chain stores, and independents suggested in this paper. 42 More generally, a structurally identified model would be able to pursue an evaluation of the overall welfare implications of planning policies, which are deliberately absent from this paper but are of first-order importance for both economists and policymakers. These are clearly important issues to address in future research.
